Camalexin induces detoxification of the phytoalexin brassinin in the plant pathogen Leptosphaeria maculans.
The impact of the phytoalexins camalexin and spirobrassinin on brassinin detoxification by Leptosphaeria maculans (Desm.) Ces. et de Not. [asexual stage Phoma lingam (Tode ex Fr.) Desm.], a pathogenic fungus prevalent on crucifers, was investigated. Brassinin is a plant metabolite of great significance due to its dual role both as an effective phytoalexin and as an early biosynthetic precursor of the majority of the phytoalexins produced by plants of the family Brassicaceae (Cruciferae). The rate of detoxification of brassinin in cultures of L. maculans increased substantially in the presence of camalexin, whereas spirobrassinin did not appear to have a detectable effect. In addition, the brassinin detoxifying activity of cell-free extracts obtained from cultures incubated with camalexin was substantially higher than that of control cell-free extracts or cultures incubated with spirobrassinin, and correlated positively with brassinin oxidase activity. The discovery of a potent synthetic modulator of brassinin oxidase activity, 3-phenylindole, and comparison with the commercial fungicide thiabendazole is also reported. The overall results indicate that brassinin oxidase production is induced by camalexin and 3-phenylindole but not by spirobrassinin or thiabendazole. Importantly, our work suggests that introduction of the camalexin pathway into plants that produce brassinin might make these plants more susceptible to L. maculans.